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fc/h$<, K^«ffl^-c i ti«v^f^-*l-/'f Xlfc (s/ 
N) -t?ia^s^T'#s 0 

■S0(-^J*$tt5t t fc(rRu*2 0 a t %6l±ttt5 




1 

[»** 1 1 mmmfck. 
±Kt¥mvtxm(o—±miKKM^ti. R u £ 2 0 a t 

[|f**2l ±E*«tt^JRT«Mtt, S*Sita*S: 

*rr ais^i^si s*i/r*5 r t sat** 

[»**3] _b|B*»tt^«Tflft*W:, RK*lRlfcJi 10 
SHI** 1 E«^»ASB»«t«Co 

[B**4 1 ±tmm^mrmmn, c r , t i , 

T a N Z r , Hf N F e , Co, Mn, Si, A 1 , A 
g, AuXtfl r^t>ltfilS*ft<it)-ai:Ruk 
^^b^^ r^4^Ru^M50a t 

«fr G 

[ft** 5] ±fE#W£^JSTMJf tt, W, Mo, 
V, N h RZ$& frhm&fri5'P?j:< kh—MkRu k(D 20 

w-b^-rs r t &¥?wtt -ran ** 1 eit^ttftetttt 

fro 

Pd, pt, YXt*Cj&»&mfjh,5d>ft< £ fc— itR 
%£l± ttSrt If ** 1 E«^>«ftlE» 

«fro 

a** - 1 ^m&k-r^m^m 1 tE^am 30 

[ft ** 8 ] -bfB^^tt^STiteg <D_b|BK*S.tJ5/ 
ft k -T £ If** 7 fEtt^S^lE^fro 

<c<£>$S^fEA^fr 0 
[»*?io] JUEiMbWttS i 02, AI2O3, T 

i0 2 , Ta 2 0 3 , ZrO, YzOaMMgO^feltf 40 
tb£'>ft < £ t— t) , ±E«{b*ttT i N, B 

N, A1N, S i sN4STJ ? T a N36*b31tfjx6^ft < £ 
t-ST*fe^ 6Wb*ttS iC, TiC, B 4 C^r^T 

sit** 9 mm^mmzmm&o 

H*#3*l 1] _iifEB£f£Jitt, «K<^JRffit£SM£ 

*\ pt N p d^.tj^N i d»e>afi*bs^ft< it>— 

BI*S12] J^fEifcttgtt, Cr.Mo, W s V, 50 
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Nb N Z r , Hf s T a , R u , Rh, I r , T i , 

B, PXU ? C^bS«tbS^ft< i t>— ffi&rO. 5 — 2 
5 a t%©ttH-e*W'f-5-tSr*ffti"t"aBI*9lllB 

0. 2 — 1 5 a t%(DmW^ : $'i-Z>^k$:m$kk-tZ> 
If** 1 Gtt<ftlttACftg|ft. 

j& L T ft 5 n i: fc -T 5 It** 1 fEtt <Z)fl£«tCftttE 

fro 

»t**i 5] ±E»ttJiH:, mm^mmimm 

£ N RulM^fiAl, Ti, V N Cr, Fe, M 
n, Co, Ni, Cu, Y, Z r , Nb, Mo, Rh, 
P d , Ag, H f , T a , W, I r , P t , A u , S 

1, B WC^bIfitt5^^< i ^-1^: R u 

ft £ i" £ ft** 1 IStt^SS^fBftjttflCo 
[|t**16] JifE^iWItt, Cr s Mo, W, T 
i , Ta, Nb, Ni x Cu, A 1 N V, Zr, Hf % 

C. i ^&ft6^1 ^Vl — S iOz, A 
I2O3. T1O2, Ta 2 0 3 , ZrO N YzOaMMg 
O^ltt, TiN, BN, A IN. Si 3 N4WTa 
N^tftM^iiS i C, T i C N B4CMTaC© 

mtm t ^ ft 5 m 2 ^ i: a> & 6 * ft < 1 1 

—ffi^^ ft S S ^SI § nt v x 5 a SS^ 2 Jfjv—zf 

*»&»tfix5^ft< tt— *ixTv>aa\ 
it** 1 5 wM(om%mmmw Q 

[|t**l 7] *Ktt*tRO— iffiffllfc, 1 0 0°CJW 
T<0*#Tt?, R u 2 0 a t %K±-a-*Ti-5*«tt4k 

[It** 1 8 ] ±B^ttAJRT««aw±1BBHMI 

5!f**l 7fB«o««IBft«E#:^*3fi*jSfe 0 
[*WO»«lft»8B] 
[0001) 

1- 5 ^ttii x. 6 ami mmw- arft o ajs^a ^ n 

[0 0 0 2] 

LTtt, 3£<> It, fy^tf, #i¥9-2 5 9 4 1 
9fM^#i¥9~2 4 5 3 3 7#^*tE«S*t5 
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X 5 CoStFP t^VMlCr^i^^LTTa, 

[0003] —jj. ^(dxo temmMmjm^m&mfc 

&fctbZfz.bblW3i, JSSKSft^tt to * # ft &JS Mffc-fr 

[0 0 0 4] 0i|*ifcE, 10-255249 10 

9 2 6 3 7tc:SB4fc§nSJ; 3&-> Co^Pt^MFI 
[0 0 0 5] *St«a^Jg»*:a*'tK< V^ifefc L 

1 3 5 6f^f(C!Bi^tl5i9^ CoiPtlWi 

P d ^ Sr3£S^«Ji U KttJi£5S^«Jlflfagfc:-r5 r. 
k X*mWMfo& *a t? # 5 r i: * tiX V n 6 e 
[0 0 0 6] 20 

9 ^ B£ttJl ^Tmi&MJj 5 &u C o Sm^C 

o P t J: 9^^^M*tt^±^ft^SPp^^ 

o Sm^C o P t£vfe*rfliv^a*frg\ SSAEftlEft: 
[0 0 0 7] ^bftiSb, ««!B»«#&Jfctfclftii5» 

l^5o c o t p t^tep d t^mmmisX 



45SEtt«E«t#^tt, JPf&xa&i&Si: Lft^ 

Journa 1 of Magnetic Society of Japan VOL 
18. Supplement, No .SI (1994)p.l03M!Efg£it5 £ 5 

[0 0 0 8] #»BHtt:. ±3fiL*:J:5ftl£SE^ 

iSwft-§-*iv^xjfc (s/n) -cia»i¥^T?#sitt«i;ia 

[0 0 0 9] 

[0 0 10] JK-b<^J:5fc#*S*tfc*55Wfc«a«ft 



30 



40 



50 



IBftJIE^tt, Ru^20a t %K±**i"5#«tt4fe« 

««IE«JSE#:-ett, RuSr2 0at%H±^tf 

a«re«atflctt/ >r x^^{6;»-rs r 1 1 ft£ D 

[ooii] *«W^«S«ftE«(lffoSifi* 
#«ttiffi^-iH!^ i o ot;yTo*ttTt 

Ru^20 a t %a±^-ra#SKttAJRT*JiSrJgMK 
U 1 0 0°CJ^T^ft^T^-bfB#^tt^Sil 

[0 0 12] KJbOJ:5K«**tt*:*«Wte«a««C 
^tfl^tll 0 0 < CKT<OjaftT?Jgj*U-Ct>. Ru^20 

j: 9 attttfttt^F-asjia^bi- s - 1 SrteJt u y >r xj$ 

[0 0 13] 

St>^cD^^ft<^*#:^ft||^^^iaffi4r#fi8L 

[0014] **W*r5iffl Lfc«ftlB«iaiE*tt, IH 1 fc: 
0 tc, 1 <b . #HKt££fi l ±te»j** 

Tift* 2 fc . #«tMITjtI 2 ±^jgfi8;Six, 4feJIBs 

1 t*8Stt^jRTSS*2 t(DmiZ.C r , Mo, W N T 
i N Ta, V, Nb N Zr, Hf, B N C^lI^S i 

[0 0 15] n60^miE®«ft:^*5VN-C. #^tt^«T 
iB2lt RuS:2 0a t %K±^f LtV^fcfe, % 
ttJla^fta^Sr^lB^itJPS^Sr k&X%Z> 0 £h 

\c y ^m^^mrmm 2 « % itti 3 

[0016] #^tt^JST*g 2 tt, Ru^20a t% 
Ti&g 2 trf^ N RuWtc** 8 0 a t %^m<Dm^ 

x^^ivx^x-hA^\ 

[0 0 17] #HKtt^*T»»2fc-S-*Six5Ru£il^ 

^>7E^i:LTf^: N Cr, Ti, Ta, Zr, Hf, F 
e, Co, Mn. Si. Al, Ag N AuMl r (J^ 

T, rtbb^7c^^^ll¥i:»^6 0 ) ^feafftu*^ 
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4ti)otl)^\ S§ 1 g^TrJff bRu b <D<&& 

{^:*5v^•r^i, Ru^»b^5 0a t%j£JiJi-efcsr £ 

[0 0 18] »l«<Z)7C*i:Ru t36»fefta-&A: (— HBL 
SR u loo-x MxT^to Mfi^lf¥(^7t;*Sr^"fo ) Sr 

3{^i- 0 ^t\,bm2Rum3frbmz> «t 5f-, sip 10 
(Djtmnm&i** 5 o a tyo^Mis^inj;, 

M^fiTfrv^o r^r^b, jgii^Jclif 4:R 

u t <D&&£$Fffi&&mTi&m 2 te*yB-ra»g\ r u 

<E>»j£)fc& 5 o a t %£A_h£i-£ r s&sff* bv^n £ # 

[0019] ft*?, m 2&oqn 3 ^ L.tz.mm^. w& 

"3 Co 70 -N i 10 -P 1 20 £ U BffiJI 3 <£> 

J5£r 1 5 n m £ U *8W4^JRT*Ji 2 £>ffiff 2 0 n 20 

0>5g*0>«-&*: [a t%] "C*U «$Ai«ttil3 0M 
[0 0 2 0] #«£tt^JRTfl6«2^-g-^TStt6R 

flWi2*srtLblB2l¥<07c*i;Ru t^tfeSi 

R u ©jHj*Jt^ 2 0 a t JLT?fc 5 r b L 



[0 0 2 1] r^fc^2l¥<7>7C^i:Rui:^b*S^ 
(— jtgsCRuiao-x QxTr*-f 0 QfiB2l¥^5r;^^^ 
-T 0 ) *#att**T^2^ttffiLfc«*Eftjat*tc: 
o^T, —^^^cox ^^ttg3 0^^^^c7)M^^|ll 

8 0a t%S**-e<Z>»&tett % fl£t£JP 3 <7}fp} 

±36SB»fe*La 0 ba»bftj&s&. 5g2i¥<^7t:Sl^#J^s 
20a t%*riB*.a*&^H:, fiHK^OffiTaULfeix 

5 0 c^w^^t. b 2 m<o^m tun t co^^^m 

tt^JSTifeS 2 fc«JH-f-S»S\ R u ©fijaJtS: 2 0a 
t %£X±t-f% r 4: tfff S bv^ 4: iS2RI5o 
[0 0 2 2] Sfcfc. *«tt4fcJRT«»2»^fi-SttS 

RuH^©7C*iLTB, Cu, Ni. Pd, Pt, Y 

t*5i^ Ru(^S»8 0 a t%K±T*&6r t 
jflSjff* bv\ 

[0 0 2 3] Z.tlbWS3ffi(D7£mbR\iki)*bteZ>& 
(— $£5£Ruioo-x Rxl?*i- 0 Rfi^3p^^c^ 
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i" 0 ) *:*«ttA*T*« 2 fcttffi bfc«ftE«ttfls:fc: 

5 t-^i~ 0 H5^e>tijsj:5{-, Wb3m(D^mb ru t 

TteT£i£T^5„ fib, IB 3 »0>5c*<D»&as 2 0 a 

* 3 m(D%m bRub (D-frAS:*Bttt AJRTS6« 2 tc<£ 
ffltSI^ R u (Dffij&Jt^ 8 0 a t %£JLt-C*>5 r 4: 

j&sffSbv^fcj&SfUSo 
[0024] ^t^hM2Jb^M 5 l^b/cfc 5 
3J!£:51Ji bfc»ftlB«aif*:tz:*5V^TI±H R u £ 2 0 a t 
%K±**i-a#WKttA«WttJi2«r«*.Sfc», BStt 

*3 co^«l^^[R]±bfc^fci:&So 
[0 0 2 5] Sfc, «»C«Utt*K»V^T, Ru^ff 

5 ^Ottt&JPl Tfl6» 2 ftSflHMI 3 <Z>{SBS;Zj £ Ir] ± £ * £ 
a*S:lftEi-afc«), Ru^6>ft«#«ttAJRTfl6Ji2 
^Kff^^S^T«ffi«3^?K^S:»J^bfco ^ 
4:#> a«tE«Jt#4: bTtt, «MIlttl2^# 
Ittlfi 1 fc©*«tt*:[RlJiSHi:5fc»»;:lp:*i 0 nm 

*S*?K14^JRTiffi* 2&tJ5J?*l 0 nm^Coyo N i 
10 P t 2 o Srr.<Z)JHT?EKb/tfe«7>*:ftffibfco *S**rEI 

6 ^^-f" 0 

[0 0 2 6] r<7>H6^feHHl5J:5fc, #Sattt&JRTJfc 

|2OfW0nm, "fftfofe, C r TttliMtti 

#NKttA*T*» 2 Srjgjfc bfc*&^tt, ^ftS 3 co« 
^K^J*S|fiI±bTV^S 0 *8tttAJRT*IB 2 <£>]g£J¥ 

#2nmtt±-e*)5^ 3 (^«JBE^SrlRl±*Hi: 

C0ffiJ¥^l 0 0 nm^gi^I^tfi a+4il3(7)^ 

*<0H*Sia±a«H*ft</j:S«[RifcJ)5 o *fc, #^ 
*BSttAJRT»Ji 2 ^BtK^*{b b, «««4#tt;6S*ffc 

2}l x 2 nm-1 0 0 nm^f ^tfc§i^Mtti3 

[0 0 2 7] *JKtt&JRT*IWi2tt % Ru^rR 

u JW^^^r;* ^WS bT ft 5 

t^fcottiv^U Ru^RuK^%i^M 

[0 0 2 8] ro^HKttA:JRT*fl2tt, 
ME»tt, *«e4feKT**2^|6*Xt5/XttaE*S:-S- 
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Ti&g 2 tt, 0. 2-10at %<om^mMRXf/JL 

*L5H*Xt5/Xtt**o»^asi 0 a t%^r^^L5^ 

[0 0 2 9] *8tttA:JPlT*Ji 2 uioo 

fc ft 5 i *«tt4kJRTilW 2 ^ R u 97 Oa fe ft 

«£bfc*§**B7fc*H- 0 ft&\ ^ttfeH7t?tt8attt 
13^ bTJ3fi¥ 1 2 nmffcSC o 77 P t is Ps*JEV^ 

[0 0 3 0] H7 3a»fc2NI5 J: 5te^ IMKSrS-S&v^Ru 
ioo ^feft5*att4feJRTift«2Sr«V^»^^tt. ff 

3&Uc#i-ff5£^5— h^ftt / ^L< ftv\ r 
tbfc»UT, ^WeA«T*Ji2«rlt*-a-**H« , l > T? 
^KLfcRug? 03a>&fc5#ftBtt&*T»H 2 Srfflv^ 

[0 0 3 1 ] Ruioo ^b^5»tMITli 

2±K»^*tbfcwnt»3 <tRu97 03 36»e>fta*att 

AJHT*»2±tc:j|!JrtSixfcattJi3 fcjcov^, flfrfb 
Ruioo ^6>ftS#«H44fe|IT*Ji2^>*^Ktt, II® so 
^Lt, Rub7 03**feftS#fl«4^«T»«2(^» 

[0 0 3 2] £ P>{^ ^HBHfefeJRTSMI 2 tt, K*S.TJ* 

~c t> <t b N mm&T$/y.\±mm<om&*m$&fcUit 

[0 0 3 3] — *\ Rufi. Si, A 1 ^tifcRbTBfc 

#flM4&JRT JteS 2£^<7>J; 5ft^-^ «3t £ i" 3 



[0 0 3 4] ^9 = ~9*36*i&Rffc*4: tttt, 09 

X_tf, S i Oz, AI2O3. TiOa, Ta 2 0 3 , Zr 

o, Y2O3, MgO*##tf E>h5. i£fc> ??—=L*7 

mm^tZmtyob bTtt, TiN, BN, A 

IN. Si 3 N 4 , TaN*iS*H*6>JxS„ £<btC x ^ 

= a9«5fi&£5JRfbttfcbTtt. «x.tf, Sic, T 

iC, B4C, TaC^W^tl^o 
[0 0 3 5] *f£G*jm. RuCS i O2 Sr^Jp-f-S £ £ 
»c J: o T ^ 5 =■ =«■ 5 #Hf i: b fc#»tt&* TflMI 2 £ 

i-5««E«iffi:, c r ^tw^ Ltf t^eaia 

«W*i:*:fflV^r, j»|Eft«Jtty-f Xi:<oB8ffiSr»J« 
bfc 0 

[0 0 3 6] rco£^ *«ttAJRT«6» 2 <Dmfy& 3 
Onmtfc^ Ru £ S i O2 COffi^citi^R u §r 8 0 
mol%, SiO2Sr2 0mol%tt5tOTfc5 8 
^fd, C r^bft5T*i«)W(tt3 0 nmi tfc. £ 
6>^, Bfcttjl 3 £ bTte, ^MtlS^^15nm^C 
o70PtnB7Oi2 S:fflV^ B Zhfc&fr, ^tlhmU 

l £/llv\fcfctf>-TNfc*K «aiBti:b"r«e»3±^j»* 
£10 nm, *|»#J*2nm^J*bfcfc^&JBV\fc 0 £ 

^-V^^S^O. 2 5/im, S4h75/^B^0. 9 M 

[0 0 3 7] r (DMU^ y K^t^v^TbE^S^^tv\ 
IftfaiR^ft hJJXh oH«Sr»JS Lfcfem^Hi 9 

i"o ft*3, H9fc*5V^T. «Mfttt, IE»0»9 5gbja«E 
-f-ftfc*>, l^^^-fe/^^fpJ^M^^^Lfc^^ 

»#Hbbfcte-T?*>S 0 H9^&*iaJ:5e> Rutcsi 
02 ^r^Jp-T ^> :^:J:ot ^^^^^«3^ b/^^a 

tt^ST±tfeii 2 Sr*ri-a««;iB««Efrtt, c r ^t*hi 

u^Si O2^ijpt5^^aot^7^^7il^ 
bfc^(7)^^by^x^^^:#ft^^bTv^5o ^ 

Ru(^S iOaSrSJPtSr^^iot^ 

^^fif^ bfc#«tt^*T*Ji 2 sr^rr ^m^t- 

*ftia»^® bfct^i:ft5r<lr 3flS*J5 0 

[0038] t r r^mts^^ff^^^^r. ^ 

a>feft5ttf\ rti?>7c^pt, PdMN 

i ^^31tf^5 / >ft< kfc iao5c*S:iSJPbfct><oSr 

[0039] m^. ^mm^mmz, coaw/x«F 
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eCattPt, P dRZFN i frt>m&ti&'Ptj:< k 
Ruioo *»feft5W«tti&«T»«2Sr»ft*ff*-Cf^ 

*K DC^s/^y^fti:«tl5Ar#X)±6Pa, ^ 

[0 0 4 0] r<z>ia 1 oa>?5¥U5 J: 5t£, Ru«r#N8tt 
^JRT*W2i^fflV>fcC oioo-x P txRH Cr^rTii 10 

«£ 9 bTl^So P tffi^5 2 0 a t _bt? 

[0 0 4 1 ] «tta 3 «5j|E*tt, 15nmKi-e 

fe5r^^^U\ Itti3(?)f^^l 5nmJ^±^ 

tsr^aot, #sttt^«T*»2ni«3: ^ mams 

^ttif3 k LtfiCo75 C r 15 P tic frbtez 
1 0 nm<7>Ruioo £rjf l^fco 

[0 0 4 2] g]l l35*feW*«t 5M> $£f4/i 3 l 
^15 nmJEJlJt^JK■ei^^^/^{S^K^S:^bTV^So 

[0 0 4 3] £ fcfc^ r«tti3^^ Cr, Mo, 
W, V, Nb, Zr, Hf N Ta, Ru, Rh N I r, 30 
Ti, B, PJtt^C^C>StftLS^*< irt— a<307n* 

bv\ rtUrJ;?), a*ttS3te, / >f Xj*## ± 0 {£M 

Six. R u ^tt5»MITll 2 ia 5ftl^f^] 

[0044] ssa-r57c*xtt-&^roaaip*«: % o . 5 

a t%— 25 a t 5 ^ £ bV\ jc^Xfl^ 

4fcO«JP*^0. 5 a t%*«-efe5t^H />fX 

7c, 7E*Xfi'&A:OaSJP**s 2 5 a t 5 ifr&fc 

[0 0 4 5] SfcfclSfc, ^ttS3{-ii. 
fiWtSlttt?, K*&W/Xtt**Sr0. 2at%~ 
15a t%<0|5ffl-C*JP"t"Sr4:iSffaLV^ it^&t) 5 

XW/Xtt**^SBajP*^ i 5 a t%^i5I^ 

fit, ffiKWLTLJ5jS^feSc 
[0 0 4 6] mamsn^ S i O2 , A 1 2 50 



O3, T i O2, TazOa, Z r O, Y2 03MMgOi 
<DWt\YM, TiN, BN, AIN, S iaN^OTaN 
^£>Sft:4&U SiC N TiC, B4C»*TaCf(D^ 

ffi S 3 £ 35s b fc ^ 9 - ^ 9 «5t £r ?!5fi)c; § * 5 

ffi® bfcfc<E>«b&5o 

[0 0 4 7] £ &fc:*fc. IttI 3 « % m 1 2t^-rJ: 
5^ 0 kftmm 1 1 i: fls^Sfc 

fltJiiStvefcsr i3&sff*bv\ r<£>#»rJB 1 R 

u niflca* & a a*. -^v^ai, ti, v, c r , f 

e , Mn, Co, N i , C u, Y, Z r , N b , Mo. 
Rh s Pd v A g . Hf, Ta, W, I r , P t , A 

u, Si, BRx$cfrt>mii£inZ>'Ptj:< k fc— R u 

&«*&ttaw»i 0 ^^efjBi 1 t^stcassti.fct 

[0 0 4 8] #»rJi lift, Cr, Mo, W, T 

i , T a , Nb , N i , C u, A 1 , V, Z r , H f , 
C, BRXfS i 36*6>ft5»SraSl Xi: U SiO 

2. AI2O3, Ti0 2 , Ta 2 0 3 , ZrO, YaOs^O^ 
MgO*{* T i N, BN. A 1 N N S i 3 N4StJ ? 
TaN^tftMV^S iC, T i C. B4CMTa 

C^^b»^&ftS*Sr*2^— ^fc bfci:#^, H 

a^&ft5Jita»sn5rt*sff*bv\ r^m^s 

[0 0 4 9] ^fc, ^HJfiillii. ^2^^-^^ 

litsr k&»JMkf£Z>o bfc^oT, n<7>##t, 

«a«a»Kff-ett, y>f x^srwsi^isjfrrsirfct 

[0050] S K % ^rrii 1 lit W,2(D 
IStifctOTfcottJ:^ :<7)1^ ^BfSi 1 

[0 0 5 1 ] rco®ttjf3ii:, Co, NiS 

tJ^F e<D'ptz< kh ia3&*feftSAJPHBtt#lBli: P t, 
P d^I^N i ^b»tfixfc^3te< i: t lffico^^ii^^ 
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[oo5 2] jy£#ji-> *K^f^BEtSii:*[Ri<7)fiaB* 

b^«|5®jK#:tc:*5V^Tii x J¥*.0. 4 n m<£>C oli: 
Jf^O. 6 nmcOP d fig 4: £2 0 Jf ISS^fftfclftJI bfc 

AX*&^RSr«ttH 3 4: bfcc *fc, rjxfo«ft|B»aE 
ft^jo^T. #m^MT±tHil2^^T±feS^^ff^' : e 
tb^tt3 Onmt Lfc 0 
[0 0 5 3] El 1 3d»fe*JS £ Rud^45» 

[0 0 5 4] »IE««*i:a«Mby>f X4:on« 

Ru3a*fe*:a^tt^«TflfeJi2«r*r-raaaiftiBft 

0. 6 nm<^)P dJBSiSr 1 5JBM8itl*tefcaJibfcXX 
*^KSr«ttJB 3 t U T i T±a*±^*attAJRT«fc 

[0 0 5 5] Hi 4j6*fo2pySJ: 5fc, Rui»f)ft5#i 

T*Ji«:^S««IE<WJ!Eff4:ifc«br, JPfiTft5*E 

[0056] — r<o^E»jffiff^*5v>-r, *Sttt 

A'i-swistt'fl-trfflv^srfcasffSbv^ Rr2Mt«:*-r 

^HttttStKl 4: bTFr»ttO«*«"»«r« 

ffl«r^aot, **^gfa©?BttKJpxi-ar t 



[0 0 5 7] ±»bfcJ:5^fll*Sixfc«ftE»ttEfl: 

i ±{^m^mTmm 2 xtwsttji 3 

tbl 0 0°CJ^TcoMg^M-r6o 

[0058] ^tib$Em&&mTMm 2RxfM&m 3 co 

[0059] Stic, ^^yy^iatift ±a 
bfc^7 = ^9»3gfc«a^»-e*So ^7^^7i 

5££r 4: SIHKiSftJRTifeJi 2 RWKtti 3 oft*** 
tt. &JR4: S i 02m<D±7 * y9x&m&V,1t9 — 
v h^ir^S y9 7s9—*fy h±fci&Jg,ft £RBfc£^ 

fc&^te^JS4:i?^ 5 y9^^^fh(09— tfy h&m 

[ooeo] s&n**:, f^m^mTmm2Rxfm^ 

[0 0 6 1] ft*5. «tt»3Sr»fifei-SMrXgfc bT. 

^^^ax4:nFtttt"rv^ajpxs«*-e^*{t:*»^ 

BSJnxbT*5< rfc36s»4bv\ «ttl3 4: 

#fttttt&JR T*» 2 4: f+»^j ^ Jb $ S r *s # 

So 

[0 0 6 2] r^^jfe-Cfi, #®tt^STi&ii2 

f u & 2 0 a t %H±©«^ft5fci{)^ 10 
0 o C£S^£»^bft< Hlttl3 0M^lr^± 

^KTifeJl 2Rt«ttl4Ji 3 Sr^Jffi-f-SBB^ 1 0 0°CJ^T 

ttsrtmso tv^ist, **am 10 

4o o tJKT^»ft*#T"C*«tt^JIITllUl 2 JtWKttli 
3^MLTt, ilSV^«[*Sr*i-a«Ett»3S:Jg*i- 
6r4^5 0 Lfe^ot, *^j£tcj:tutf x JjPtRK 
±Sy>f X<D*BJpSrBSjhb"C. §lA^<loy^X 

[0 0 6 3] ^fc. #^tt^JRTJfiS 226. 

#«SttX4Kl ^^:Braitt4r^^i■S»JB*^■J|s^S:ffiv^fc^i 
50 *^SfcJ:*Ltf, MtttXKi 4: Ltplltt^#t 
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3.3 






Cr 30nm 


Ru fi7 B a N 5 30nm 


80mof%Co ao Pt2 0 — 20moMBN 18nm 


3.5 






Cr lOnm 


70mol£Ru — 30mol5SSiO 2 25nm 


70mol«Ck5 7O Pt 3O — 30mol%SiO z 20nm 


4.0 


mmm 




Ta 5nm 


Ru a5 Cu ig 20nm 


[Co(Q.3nm)/Pt(1nm)] x22 


4.3 






Cr SOnm 




C°7oNf 3 Q 1 Onm 


0.3 



[0 0 6 6] z.(Dm i t-^i-J: 5 fc:. *J8frtt&JRTiteJi 

ICR u & 2 0 a t 1 —MMffi 5 "C 

feu C r Tift*±»-«tt«*r?BfiabfcltR0!fcJt:|SEUT 
[0067] 3= fc, mi 2 tr^ Lfd <t 5 ft&JRi&1**K 

r^^t, HJfitRltLT^ *»ttafeK-bfcitlP 2 0 n 

Onm^Russ -Os ^6&*#flJEttAJRT»»*rJ*] 

I 1 



20 



u #aati*AjiiT**±fc» i commit i^xmm i n 

mCOCo70-Pt 3 o SrfiEK U IB 1 ^fflgLhi^Wg 
MIL, Sfcfc:, ^BfS±lCl2^«ffl|^ttSl 

[0 0 6 8] 
[*2] 



g^Hij](mVrp) 



Ru 3nm 



Cr 2nm/Ru 1nrn 




0.9 



1.2 



SXN(dB) 



28 



36 



[0 0 6 9] Z.com2lz.^1r£ 5 ^ iMSrJB SrER L 
7 8 tt, #W*«rESftV^ltll60!l9 i:Jt 

KM £:J¥^ 3 nmCDR uioo £ LfdHJSM 6 (DWf&. % 30 

[0070] § e>»d, *«ttx«s:#aa-3fsi-»c*3Eufc 

fe*Sr*3^*-t- 0 ft*** r.*b&Hlfi«9~Slllli0Jl l 
Til, ^Ktti&JRTMJBSrlSff 4 0 nm^Ruso — Mo 
so i: U § fot^KttWSrC OB6 — P 1 15 — Bg— Oio t 

L7t 0 40 
[0 0 7 1] 
[*3] 







««*(kOe) 






3.8 


■ r » ji , 1 

r ■ vrC'-lllHM 




3.8 




3.7 



[0 0 7 2] rco»3tc^i-J: 51^ v^i* 

fr^w^a* & ft « *-&-e& o r t «tbfcfia»* £^ br 



5o 

[0 0 7 3] 

jj1>m<. Io s y^X^<7><£«Lfcfc^^ftSo' - 

y^XJt (s/N) T?E»l¥*-t-Sn4:3flSRr«i:ft5 0 
[0 0 7 4] 4fc, *55HK«»«ftE»atff^*SSJ& 
ifett, #»ttSfi±(i: l 0 0tHT©*#T"eR u S: 2 
0 a t%JK±-&*"i-6#«tt^JRT*JiSr®^;U 

fcttttf, l o o°C^M^6^^J: 19 / X^^i 
[0075] gJi-b©J:5fcfll***tfc*58Wfc«afll«; 

^ttl^tll 0 0 o CJ^T^^*-Cf^bTt). Ru^20 

^/-fXit (S/N) ^E»ff*W*ft««tC»SIE* 
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[El 5] ^3p(^^^Jp*t«tt»OfS:K*i:OBI 
[EI 6] #HKttAJRTMW^ff*t«iiM^««*t^ 

B3^ * ^*r#tt Bi -e *> 5 o 

[H7] (a) Ruioo **6a«*«e4k«T*»*r*r 
S>!K (b) Rug? 03^fc*S^tt^JRT±l6JS«r* 

[H8] (a) Ruioo 3&»feft5#jattA«TJfiWSr* 
■f 5 ttftfBftttfr *5 *t 5 W t ft *fc S: * -T ElTrfc 
9, (b) Rub? Oa^fe ft a*«ttdfe*T*Jl*r*"t" 
5 ^ SB® is «" £ Ufa ft « «: ^i" *M4 ia fc S c 



EI 9] ^9 = *9«iiSras*»ttt&JRT±lfi»Sr^r-r 
[Ell 0] Ruioo ^feftS^iKtt^JRTSfiJi^ff^Sr 

[eh i] m&m<ni^bffi&m<ni%mtik<Dm& : &^ 

10 [El i 2 ] «tt«^fife(75«^!i^^i-^»fSBi-e& 

[Eli 3] Ruioo *>?>ft«#NKtt4fe«T*JiS:^ri-« 
ttftCJKtKfr t P d T*W**1" i: 

E|-e&§o 

[eh 4] Ruioo ^fefta^att&jRTaftwsrW'f-s 

20 [»#OS«] 

1 2 *B£tt^*T«»x 3 Siffi 

1 0 ^I«tt*I, l 1 #(SfrJf 
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[011] 
2. 5 i 
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